The emergence of the sociocultural perspective in cross-cultural psychology has discouraged the adaptation of standardized tests in nonindustrialized settings. Yet, cognitive assessments are needed for monitoring the effects of nutritional, health, and educational interventions. Forty-seven Lao children 5 to 12 years of age completed the Kaufman Assessment Battery for Children (K-ABC), the Tactual Performance Test (TPT), and the computerized Tests of Variables of Attention (TOVA). TPT performance measures were related to physical (nutritional) development, whereas the K-ABC global cognitive ability indicators were sensitive to parental education and quality of home environment. TOVA performance was related to K-ABC global performance and TPT memory, suggesting thai Ihese measures are at least partially undergirded by attentional ability. Sociocultural concerns aside, these findings suggest that validated neuropsychological and cognitive assessments can be adapted that effectively tap basic and universal brain-behavior traits.
review, they noted emerging directions of research and theory in cross-cultural psychology based largely on the socioculturalhistorical theory of Vygotsky and his colleagues (Kozulin, 1990; van der Veer & Valsiner, 1991; Wertsch, 1991) . This approach is based on the fundamental precept that cognition is best understood by analyzing the day-to-day social functions and activities in which thinking occurs. "Researchers cannot just look at individual thinking in a vacuum, as though individual thinking is separate from the kinds of activities in which people engage and the kinds of situations of which they are a part" (Rogoff & Chavajay, 1995, p. 866) .
In light of this approach, what is essentially at issue for developmental neuropsychology is the extent to which universal features of brain-behavior development and cognitive ability can be assessed in a similar manner in a variety of cultural contexts. Is the cultural context of daily social interactions and adaptations paramount in interpreting cognitive ability or development at any level? Or is it possible to tap a common neuropsychological framework that underlies a child's thinking and behavior within the particular culture? The present study attempted to probe this issue as part of an effort to validate a cognitive assessment battery for potential use in documenting the impact of community, educational, and health intervention programs expected to enhance children's development.
In designing such a battery, measures representing three major approaches to developmental assessment were considered: neuropsychological assessment of brain-behavior function, broad-based and multifaceted assessment of cognitive ability, and a specialized assessment of a basic cognitive process. The Tactual Performance Test (TPT), a nonvisual, tactile-kinesthctic learning measure (Reitan, 1969) , was included in this protocol because it is a validated neuropsychological measure that is sensitive to the integrity of a child's brain-behavior development. The Kaufman Assessment Battery for Children (K-ABC; Kaufman & Kaufman, 1983 ) is a broad and comprehensive assessment of cognitive ability in children that has already been adapted in a variety of crosscultural settings. The Tests of Variables of Attention (TOVA; Greenberg, 1993 ) is a specific measure of attention, a cognitive ability that is basic to many higher level cognitive functions in children. A fuller rationale accompanying each of the assessments chosen for this exploratory effort is presented subsequently.
The TPT is a component of the Reitan-lndiana Neuropsychological Assessment Battery and has already proven sensitive to physical development measures for African children (Boivin, Giordani, & Bornefeld, 1995) . Neuropsychological components undergirding performance on this task include covert visualization, spatial cognitive mapping, flexibility in problem solving, manual dexterity and coordination, tactile discrimination, and the ability to transfer tactile and spatial organization information interhemispherically (Boivin, Giordani, & Bornefeld, 1995; Boll, 1981; Jarvis & Barth, 1984) . Successful performance does not seem to be related to educational level. Statistically, it is one of the most sensitive tasks of the Reitan-lndiana Neuropsychological Assessment Battery for evaluating impairment (impairment index) on global neuropsychological integrity and development (Lezak, 1983) . It is also highly correlated with overall cognitive ability testing performance estimates gleaned from the battery (Jarvis & Barth, 1984; Thompson & Heaton, 1991) .
In addition to its documented validity and sensitivity as a measure of neuropsychological functioning, the TPT seems readily adaptable to a variety of cultural settings and sensitive to developmental indicators in those milieus. Using TPT stimuli in a tactile figure identification task, Cravioto, DeLicardic, and Birch (1966) found that rural Guatemalan village children below the median height had significantly lower intersensory tactile integrative abilities than the taller children. These findings were not noted with more affluent Guatemalan children from urban areas. Cravioto and colleagues attributed these deficits among the shorter rural children to the nutritional and environmental impoverishment that typified their home environments.
When doing the TPT, blindfolded children typically exhibit an improvement of about 30% between the first trial (using only the preferred hand) and the following trial (with the nonpreferred hand) in the time it takes to place the geometric blocks in their respective forms (Jarvis & Barth, 1984; Klonoff & Low, 1974; Knights & Norwood, 1980; Spreen & Gaddcs, 1969; Trites, 1977) . This feature of normal TPT performance has been called the "interhcmispheric transfer of learning" effect from the respective cortical regions (Finlayson, 1978) .
The extent to which children demonstrate the transfer of learning effect appears sensitive in monitoring brain-behavior response to public health interventions. For example, Zairian village children 10 to 12 years of age who did not demonstrate the effect, as compared with those who did, presented with poorer measures of physical development and performed significantly worse on fluid measures of cognitive ability (simultaneous processing portion of the K-ABC; Boivin, Giordani, & Bornefeld, 1995) .
Other recent neuropsychological research has provided support for the sensitivity of sensory-tactile integration tasks to the integrity of more global brain-behavior function. SteeseSeda. Brown, and Caetano (1995) administered both a visuomotor bimanual coordination task and the TPT to a group of children and obtained significant positive correlations between performance on these two tasks, suggesting that they may share some common brain-behavior developmental aspects. Others have concluded that the integrity of interhemispheric integration pathways in the brain is significantly related to overall cognitive ability, language skill, complex problem solving, and social competence (Chiarello, 1980; Ettlinger, Blakemore, Milner, & Wilson, 1972; MacNeilage, StuddertKennedy, & Lindbloom, 1984; Njiokiktjien, 1988; Rourke, 1987 Rourke, ,1989 Temple, Jeeves, & Vilarroya, 1990; Tupper, 1982) . Furthermore, dyslexic and learning-disabled children demonstrate impairment in visuomotor bimanual coordination tasks (Gladstone, Best, & Davidson, 1989; Moore ct al., 1991; Rousselle& Wolff, 1991) .
As a comprehensive and multifaceted measure of cognitive ability, the K-ABC was originally designed to be appropriate for use with nonverbal and non-English-speaking children. The test was also designed so that it could be readily adapted to the diverse needs of preschoolers, minority groups, and exceptional children, and it has been proposed as a test of choice for those wishing to obtain a comprehensive and valid assessment of the cognitive abilities of children within a cross-cultural context (Kaufman & Kaufman, 1983; Moon, 1988) . One other advantage of the K-ABC is that it assesses a wide range of abilities, which is an important consideration in the evaluation of children who are economically or educationally disadvantaged (Saltier, 1982) .
The authors of the K-ABC (Kaufman & Kaufman, 1983 ) sought to develop an assessment instrument that could clearly separate the Cattell-Horn (Cattell, 1968; Horn & Cattell, 1966) distinction of acquired factual knowledge (crystallized intelligence) from the ability to solve unfamiliar problems (fluid intelligence). Furthermore, in the development of the subtests of fluid intelligence, an attempt was made to distinguish between simultaneous and sequential cognitive processing abilities (cf. Das, Kirby, & Jarman, 1979) . This distinction between the cognitive ability domains of simultaneous and sequential processing has been tested across cultural settings. Results of studies conducted with Lao (Utairatanakit, 1987) , Korean (Moon, 1988) , Japanese (Kaufman, McLean, Ishikuma, & Moon, 1987 ), Jordanian (El-Mneizel, 1987 , Zairian , Native American (Brokenleg, 1983; Mitchell, 1985) , Mexican American (Valencia & Rankin, 1986; Whitworth & Chrisman, 1987) , and African American children (Hickman & Reynolds, 1986 Naglieri & Hill, 1986) suggest that this dichotomy is a robust one remaining intact through factor analyses.
PotthofT bias analyses of K-ABC Mental Processing Composite and Nonverbal scale cognitive ability scores among Anglo, Black, and Puerto Rican kindergarten children indicated that this test was not differentially biased toward any of the minority groups (Glutting, 1986) . Stepwise regression analyses further validated the use of the K-ABC in other cultures by demonstrating that global scores could be predicted by ratings of families' possessions and parental educational levels, as well as general health indicators . The K-ABC has also proven to be reasonably sensitive to a variety of disease and health factors in other research with Zairian children, and it has been shown to be significantly related to TPT performance in nutritionally at-risk Zairian children (Boivin, Giordani, & Bornefeld, 1995) . Generally, the studies just mentioned have demonstrated the utility and validity of the K-ABC and, more specifically, have provided support for the construct of simultaneous-sequential processing within a range of diverse cultural populations.
Attention is a basic, yet fragile, component of cognitive function and adaptation and is vulnerable to most any global insult of central nervous system integrity, be it viral, neurotoxic, or related to head trauma and injury (Connolly & Kvalsvig, 1993) . For example, one of the most pervasive signs of chronic subacute lead exposure in animal or human studies is problems in attentional capacity and vigilance even at exposure levels at which IQ deficits and neurological soft signs cannot be clearly documented . Likewise, improved attentional ability is hypothesized as an important component in improvements in cognitive ability after a comprehensive nutritional, medical, and social educational enrichment program for chronically deprived children (Grantham-McGregor, Schofield, & Harris, 1983; GranthamMcGregor, Schofield, & Powell, 1987; Grantham-McGregor, Stewart, & Schofield, 1980; McKay, Sinisterra, McKay, Gomez, & Lloreda, 1978) .
The TOVA is a computer-based continuous performance test that assesses basic constructs of attention (i.e., errors of omission or vigilance, errors of commission or impulsivity, and reaction time speed and variability for correct responses; Dupuy & Greenbcrg, 1993; Greenberg, 1993) . To minimize the effects of cultural differences, the TOVA uses geometric stimuli that are neither language nor education dependent. Correct responses and reaction time measures from a continuous performance test similar to the TOVA were validated by Mirsky and colleagues as sensitive to the vigilance or "sustain" aspect of attention in both adults and children (Mirsky, Anthony, Duncan, Ahearn, & Kellam, 1991) . Barkley (1991) , in a comprehensive review of the ecological validity of continuous performance test assessment, found that continuous performance measures were moderately to highly correlated with a variety of clinical, parental, and teacher ratings of attention in children with attentional disorders. Corkum and Siegel (1993) noted that continuous performance tests may be helpful as a research tool in exploring the basic features of attentional ability aside from the unitary concept of sustained attention; these features include perceptual sensitivity, response criterion, and cognitive effort as it relates to these processes.
As noted at the onset, there is a need for evaluative techniques with at-risk children that are adaptable and appropriate across a variety of cultural settings. Furthermore, they must provide a sensitive means for monitoring the developmental response of children across settings to educational, health, and community development interventions. Toward that end, we attempted, in this study, to adapt a set of standardized, well-validated test measures that have an extensive history of use in industrialized cultures for use with Lao children for whom such an assessment has yet to be explored. We selected the TPT as a sensitive neuropsychological measure, and the K-ABC, as a comprehensive and culturally adaptable cognitive ability measure, as central parts of the protocol. The TOVA was included as a specific measure of more basic attentional processes. Our findings can also address broader issues such as the extent to which such assessments can tap foundational abilities for the more contextually driven cognitive social adaptations noted in the sociocultural perspective described by Rogoff and Chavajay (1 995).
Method

Participants
Most of the Lao children were tested at the Maternal and Child Health Institute in Vientiane, Laos; the institute is affiliated with the University of Health Sciences and Mahosot Hospital. Additional children were tested at two village sites in the Nai Sai Tong village district, about 20 km outside of Vientiane, to allow for a comparison of urban and village Lao children. The children (25 boys and 22 girls) participating in the study, who were all right-handed, were recruited from a primary school near the institute in Vientiane and from two village schools in Nai Sai Tong and ranged in age from 5 to 1 2 years (boys,M= 8.2years,S£> = 2.0; girls, M = 8.7years,SD = 1.6). Twentyfour of the children in the present study were from the urban setting (M age = 8.3years,S£> = 1.9), and 22 were from the village setting (M age = 8.5 years, SD = 1 .9). The urban children recruited from the primary school near the institute were mainly children of medical staff people and administrative professionals affiliated with the institute and the government medical branch. Most came from families with a favorable socioecnnomic status. The village children were not from families in abject poverty but were clearly living in conditions less affluent than those of the professional class in Vientiane.
Assessment
TPT. The TPT is part of the Reitan-Indiana Neuropsychological Test Battery for Children (described in Boll, 1981; Reitan, 1969; Reitan & Davison, 1974) . The child is blindfolded and seated in front of a small table on which sits a wooden Seguin-Goddard type of" form board (Spreen & Strauss, 1991) . Standard instructions and procedure for administering the TPT were followed, with the exception that, for all children, the board was presented in the horizontal rather than the vertical position during testing. This was done to obtain a more consistent evaluation of the relationships among age, developmental status, and TPT ability for the Lao children.
K-ABC. The children also completed the K-ABC. Only the ageappropriate sequential and simultaneous processing subscales were administered (the first two easels of the assessment). There are four primary summary indexes fur the K-ABC. Two summary scores are measures of an individual's style of solving problems and processing information along the simultaneous-sequential dichotomy (sequential and simultaneous processing scores). An overall summary of the prior Mental Processing Composite is also included, as is the Nonverbal scale, which is composed of the selected K-ABC subtests that can be administered in pantomime and responded to with gestures.
TOVA. The TOVA was used to further assess cognitive ability as it relates to indicators of attention and impulsivity in the Lao sample group. Formerly known as the Minnesota Computer Assessment, the TOVA is a visual continuous performance test (Dupuy & Greenberg, 1993; Greenberg, 1993) . This computerized task presents a colored square containing a small square adjacent to the top or bottom edge for 100 ms every 2 s. The respondent watches for the stimulus to appear on the screen and notes every square. If the target square is presented in the upper portion of the box, children respond as quickly as they can be pressing the switch that they are holding in their dominant hand. If the box is in the lower part of the square, children are not supposed to respond. For children older than 5 years of age, the test lasts for 20 min.
Although there are a variety of response parameters and indicators that can be considered after completion of this task, the following were deemed the most important for the present study: errors of omission {a measure of inattention), errors of commission (a measure of impulsivity), and response time variability (a measure of fluctuation in response time for correct responses to the target presentation; Dupuy & Greenberg, 1993) . Because appropriate computers for administering the TOVA were not available for one of the village schools, this task was not administered to 10 of the village children, making the village sample size too small to compare the urban and village children on this measure, Physical development measures. Children were tested individually at the institute by a Lao pediatrician trained in the administration of all of the tests in the assessment. At the onset, age, weight, height, head circumference, and right upper-arm circumference were recorded. Physical height in proportion to weight was also included. All of the physical development measures are presented as percentile ranks based on international age-based and gender-based norms established by the World Health Organization (WHO) Working Group (1986) for such measures.
Lao family interview. A member of the assessment team interviewed the mothers of the Lao children in the study using a structured interview pertaining to the home environment. The interview was based on important indicators recommended by Mora and colleagues (1974) and consisted of questions culturally adapted from Wilson (1986) . The mothers were questioned regarding parental educational level and literacy, and they provided detailed information on the health history of their children and families. Our indicators of economic well-being for a family had to be based on material possessions and resources rather than finances as such. After the interview, each mother completed the Matrix Analogies Test, to provide an objective indicator of maternal cognitive ability and functioning.
Matrix Analogies Test. The Matrix Analogies Test (Naglieri, 1985 ) is a nonverbal measure of cognitive ability consisting of four groups of 16 items. The 16 items in each subtest are ordered so that they are progressively more difficult, and respondents continue through the series of items in each subtest until they miss 4 in a row.
The first group of items involves a pattern completion task in which the participant is asked to select the correct piece among five or six options that will fit into the pattern with the missing piece. In the next part of the test, reasoning by analogy, the person is given a figure that depicts a given relationship among geometric objects or patterns and must select the option that provides for an analogous relationship to the sample. The third group of items involves serial reasoning and requires that a respondent detect which option properly fits into a sequence of items in the sample figure. The final portion of the test, spatial visualization, requires that the person be able to imagine various spatial changes in the sample to find the analogous response among the options.
Procedure
The Lao children were tested individually on the assessment tasks at four successive stations by four Lao physicians trained to complete the assessment protocol. All examiners were native speakers of Lao and administered the test instructions and items in that language. As a means of providing consistency in testing among children, the same physician staffed an assessment station and the children rotated among the four stations until the protocol was completed. Typically, each child completed Easel 1 of the K-ABC at the first station, along with the TPT standard forms. The child then completed Easel 2 of the K-ABC at the second station, the TOVA at the third station, and the TPT nonstandard forms at the fourth station. While the child was being assessed, the mother completed the family interview and the Matrix Analogies Test.
Results
Comparison of Urban and Village Lao Children
The two groups of Lao children were of comparable age and educational level (Table 1 ). In terms of parental educational Boivin, Giordani, & Bornefeld, 1995 . The Lao village and urban children differed significantly on both the parental educational and physical development measures, but these two sets of measures were nol significantly intercorrelated for the Lao children as a whole. This is an important consideration because these two sets of measures are related to the cognitive performance measures in subsequent analyses described later.
TPT Measures for Lao Children
Lao children demonstrated the transfer of learning effect for the TPT (an improvement between the dominant and nondominant hand trials; see Table 2 ). We compared the village and the urban children using a two-variable repeated measures analysis of variance; village versus urban home was the between-groups variable, and time per completed block for the dominant and the nondominant hand trials was the repeated measure. The betwecn-groups difference was not significant, F(l, 44) = 0.15, ns; however, the repeated measure was significant, F(i, 44) = 6.87,p -.01, demonstrating a transfer of learning effect. The interaction effect was not significant, f (1, 44) = 0.04, ns. This indicated that the village and urban children demonstrated comparable improvements between trials, although the urban children displayed slightly faster performance measures and higher transfer of learning percentages. As can be seen in Table 2 , the standard deviations for the time per block performance measures for the dominant-hand, nondominant-hand, and both-hands trials were large. This was probably because of the broad range of ages included in the sample (5 to 12 years), along with a corresponding broad range of abilities apparent for this task.
Relationship of the TPT Measures to Home Environment and Physical Development Indicators
Using a stepwise regression technique, we regressed two groups of variables (home variables and physical development variables) separately on each of three TPT measures: total time per block, combined memory and location scores, and transfer of learning effect or percentage improvement in time per block between the dominant-hand and nondominant-hand trials. The stepwise regression of two groups of variables against the three TPT measures resulted in the six regression analyses presented in Table 3 . For the home variables, age proved significant for total time per block, whereas age, urban-village background, and paternal education level proved significant for the TPT memory-location measure (Table 3) . For the physical development measures, weight and height were significantly related to total time per block.
The village children had smaller physical development measures and also had lower parental education indicators and possibly poorer quality in their educational environment. Hence, significant relationships between physical development and TPT performance measures for the Lao children could have been confounded by educational differences. The stepwise regression analyses just described were repeated for the urban and village children separately. For the urban children, arm circumference in proportion to height was significantly related to total time per block, F(4, 19) = 4.43, R = .44, p < .05. For the village children, head circumference was significantly related to total time per block. F(4.17) = 6.19, R = .66, p < .05.
Comparison of Urban and Village Lao Children on the K-ABC
Considering the general differences in home environment of the urban and village Lao children, both groups were corn- All of the physical development measures are presented as percentile ranks (%) based on the age and gender norms established by the World Health Organization Working Group (1986) with the exception of arm circumference (centimeters) in proportion to height (centimeters; arm circumference/height).
pared across global and subtest scores on the K-ABC (Table   4 ). The urban children scored significantly higher than their village counterparts on every K-ABC scale and global measure. The only K-ABC indicator that did not differ between the two groups was the difference or split between the sequential and simultaneous processing total scores. The global K-ABC measures (sequential processing, simultaneous processing, Nonverbal scale, and Mental Processing Composite scale) remained significant even when a Bonferroni adjustment was made to determine the correct alpha significance level for the number of simultaneous comparisons in this analysis.
Stepwise regression analyses predicting the K-ABC global scores using either home variables or physical development arc presented in Table 5 . For the home variables, the urbanvillage distinction was a significant predictor for all scales, and mother's education was significant for the sequential processing scale even after age and urban-village had been entered into the regression. For the physical development variables, head circumference was significant for the sequentialsimultaneous processing difference. The same finding was observed when the analysis was limited to the urban children, F(4, 19) = 7.96, R = .55, p < .05. However, head circumference was not significantly related to the K-ABC split when the analysis was limited to the village children. 
Relationship of the TOVA Measures to Home Environment and Physical Development Indicators
Using a stepwise regression technique, we regressed two groups of variables (home variables and physical development variables) separately on each of three TOVA measures: percentage of omission errors for the total session, percentage of commission errors, and standard deviation of reaction time for correct responses. Among all of the home and physical development variables included, only arm circumference in proportion to height proved significant on the TOVA measure of percentage of commission errors, / 7 (4. 31 ) = 3.93, R = .34, p < .05.
Differences in K-ABC Performance on the Basis of TOVA Performance
The three major performance indicators (i.e., percentage of omission errors, percentage of commission errors, and variability in reaction time for correct responses) of the TOVA were used to dichotomize the Lao children into high and low TOVA error groups. Lao children above the median on two of the three performance measures were placed in the high TOVA error group, and those below the median were placed in the low TOVA error group. The two groups were then compared on the various global and subtest indicators of the K-ABC (Table 6 ).
The sequential processing and Mental Processing Composite scale global indicators differed significantly between the groups, and sequential processing remained significant even with a Bonferroni correction for the number of simultaneous betwccn-groups comparisons in this analysis. Both groups performed well above average on the K-ABC in comparison with American norms, but the high TOVA error group averaged below the low group on all of the global indicators. The two groups also differed on two of the sequential subtests (Number Recall and Word Order) but did not differ siginficantly on any of the simultaneous processing subtests.
Principal-Components Analysis for TFT, K-ABC, and TOVA Measures
A principal-components analysis (varimax transformation and orthogonal rotation) was used to determine performance groupings among the K-ABC global indicators, TPT measures, and TOVA attentional indicators for the Lao children (Table  7) . Three factors had eigenvalues of greater than 1.00, and together the four factors accounted for 84% of the total variance. K-ABC Mental Processing Composite scale total (raw score) and the difference between the K-ABC sequential and simultaneous processing total (raw scores) loaded with the TPT combined memory-location total. The TPT memorylocation total loaded with two TOVA measures (omission percentage and commission percentage) for the second factor. For the third factor, TOVA commission percentage and TOVA correct response time variability both loaded with the TPT transfer of learning measure (percentage improvement in time per block between the dominant and nondominant hand trials).
Discussion
Overview of Major Findings
In summary, in the present assessment protocol, the TPT seemed differentially sensitive to aspects of physical develop- merit, whereas the K-ABC seemed differentially sensitive to quality of home (and perhaps educational) environment. As discussed further in the sections to follow, these trends are consistent with other findings incorporating the use of these instruments in the African village milieu. Also, the TOVA attentional measures strongly related to aspects of both TPT and K-ABC performance for the Lao children in a reasonable manner. We conclude that a cognitive and neuropsychological assessment battery such as that used in the present study can be validated for monitoring the response of children in the developing world to educational and nutritional interventions.
Utility of the TPT With Lao Children
Education, quality of home environment, health, and nutritional factors are inextricably interrelated in forming the complex of poverty for village children in the developing world.
Yet, our preliminary findings indicate that TPT performance can still be sensitive to some aspects of physical development.
For example, weight and height were significant predictors of TPT time per block performance in the present study, similar to the Cravioto et al. (1966) finding that rural Guatemalan children below the median height had significantly lower intersensory tactile integrative abilities than taller children.
For the present sample of Lao children, it is possible that the home and physical development independent variables were interrelated. That is, physical development and TPT performance were both possibly the result of the more pervasive complex of factors that ultimately constitute the quality of the home environment. For example, although the urban and village children were matched in terms of years of education, Note. K-ABC = Kaufman Assessment Battery for Children; TPT = Tactual Performance Test; TOVA = Tests of Variables of Attention. a K-ABC sequential processing raw score total minus simultaneous processing raw score total. ''Percentage improvement in time per block between the dominant-hand and nondominant-hand trials.
the village children not only had lower physical development indicators but lower parental educational measures and possibly poorer quality of school education. However, the urbanvillage distinction for the Lao children did not prove significant for total time per block TPT performance in the stepwise regression analysis, although it did for memory-location. Furthermore, arm circumference in proportion to height and head circumference were related to TPT time per block performance for the urban and village children, respectively, when the stepwise regression was repeated by Lao group.
The sensitivity of the TFT to neuropsychological factors affected by the favorability of the developmental milieu in various cultural settings is further supported by findings related to the use of the instrument with African village children (Boivin, Giordani, & Borncfeld, 1995) . Even within a single sample of Zairian children residing in the same village and attending the same school, those nutritionally at risk (as determined by arm circumference in proportion to height) were significantly slower on dominant-hand and both-hands performance measures. They were also significantly slower on the nondominant-hand trial than on the initial trial with the dominant hand. Finally, they showed less improvement in comparisons of the dominant-hand and both-hands trials. Because almost all of the Lao children demonstrated the transfer of learning effect in the present study, such relationships could not be observed.
Utility of the TPT Transfer of Learning Effect
According to Finlayson (1978) , nonpreferred hand performance on the TPT consistently improves relative to preferred hand performance between 5 and 12 years of age, suggesting an increasing interhemispheric transfer of learning effect with age. This was contrary to Zairian children tested in the village milieu (Boivin, Giordani, & Bornefeld, 1995) . The Lao children demonstrated the transfer of learning effect between the dominant-hand and nondominant-hand trials of the TPT. Also, they demonstrated this effect across most of the ages tested (5 to 12 years), for both genders, and irrespective of whether they were from rural or more affluent urban environments.
In terms of the relationship between the transfer of learning effect of the TPT and K-ABC performance, Boivin, Giordani, and Bornefeld (1995) found that the older Zairian children who did not demonstrate this improvement tended to do more poorly on the simultaneous processing and Nonverbal scales of the K-ABC. Because almost all of the Lao children in the present study demonstrated the transfer of learning effect, this measure proved less sensitive to the K-ABC measures than in the Zaire study. However, the effect loaded significantly with the TOVA attentional measure of percentage of errors of commission (impulsivity) and with the TOVA variability in reaction time for correct responses.
Utility of the K-ABC With Lao Children
Whereas TPT performance was related to some aspects of physical development in the present study, the K-ABC proved to be more sensitive to differences in home environmental factors and to the favorability of the child's developmental milieu as differentiated by urban and village settings. The urban and village Lao children differed significantly on all of the K-ABC global and subtest measures except the sequentialsimultaneous split. Furthermore, mother's educational level was significantly related to sequential processing ability within our stepwise regression analysis.
This finding is similar to what was noted in the use of the K-ABC with Zairian village children ; in that study, maternal educational level was significantly related to sequential processing ability. Similar findings were also obtained in two other studies with separate samples of Zairian village children treated for intestinal parasite infections and iron-poor anemias . In both of these studies, the K-ABC sequential processing global indicator was significantly related, in a multiple regression analysis, to maternal education and overall favorability of home environment in terms of material possessions, whereas the simultaneous processing score was significantly related to various health indicators, including intestinal parasite status.
Interpretation of the K-ABC Sequential and Simultaneous
Processing Split
Typically, normal American children have similar standardized scores on the sequential and simultaneous processing portions of the K-ABC. Any significant split between these two measures may be an indication of a learning disability, particularly when the simultaneous processing score is significantly lower (Kaufman & Kaufman, 1983) . Results from the use of the K-ABC in other cultural groups, however, indicate that significant K-ABC sequential-simultaneous processing splits may be due to a variety of contextual and cultural factors. For example, Moon (1988) administered the K-ABC in Korean to 440 school and preschool children from a large urban center in South Korea. Across all of his age groups, the children had significantly higher scores on the sequential processing portion, as opposed to the simultaneous processing portion, of the assessment. The performance of the Korean children in this study (sequential processing, M = 121.0; simultaneous processing, M = 107.2) was also well above average in comparison with that of the American normative sample.
Even though the overall K-ABC performance of the Lao children in our study was above American normative measures, there was still a significant sequential-simultaneous processing split. This was consistent irrespective of whether they were urban or village children and regardless of their TOVA performance. As suggested in Giordani et al. (1996) , these findings imply that at least a portion of the sequentialsimultaneous split apparent for children tested in the developing world may be due to a cultural disadvantage on some of the simultaneous processing tasks (e.g., Matrix Analogies and Photo Series). This disadvantage differentially lowers their standardized scores on this part of the K-ABC and is not necessarily reflective of more basic learning problems.
This suggestion is further supported when one considers the results of Utairatanakit's (1987) evaluation of 70 Lao immigrant schoolchildren in Texas. She administered both the K-ABC and the Wechsler Intelligence Scale for ChildrenRevised (WISC-R; Wechsler, 1974) and found that, on both tests, the children performed at levels comparable to that of the American normative sample (K-ABC sequential processing, M = 100.8, SD = 13.6; simultaneous processing, M = 101.6, SD = 11.4). However, the K-ABC was administered to these children in English, even though 39 of the children had only limited English proficiency and Lao was the language spoken in all of the children's homes. These children did not display a significant sequential-simultaneous split on the K-ABC. However, their sequential processing scores probably would have been much higher had the items for such sequential memory tasks as number recall and word order been administered in the native language of the children, as suggested by Moon (1988) .
Utility of the TOVA Attention Measures With Lao Children
It is interesting to note that, on the sequential processing portion of the K-ABC, which consists of tasks emphasizing scqucnccd short-term memory ability, children who performed poorly on the TOVA attentional measures significantly differed from those children who had not. They also differed on the TPT memory-location score, an incidental memory indicator based on the number of correctly drawn and placed shapes of blocks that could be remembered after the task. Grant, Ilai, Nussbaum, and Bigler (1990) examined the relationship between continuous performance test measures and neuropsychological tests in children with attention deficit hyperactivity disorder. The continuous performance test delay task measures were significantly related to TPT memory but not time-based performance measures. The implication of these findings is that, even aside from the intentional focus aspect of attention (Mirsky et al., 1991) , the more diffuse attentional aspect of sustaining vigilance may affect incidental memory capacity. We should caution, however, that the present study represents only an initial exploration of the interrelationships among neuropsychological, cognitive ability, and attentional measures. Nevertheless, probing these relationships among diverse cultural groups can help further clarify their more robust, stable, and univeral features.
The K-ABC sequential processing measure, along with the TPT memory-location score, was significantly related to attentional capacity in the present study. Attention can be considered to be a more global marker of cognitive vigilance dependent on neuropsychological integrity and, thus, can be considered sensitive to a variety of developmental and neurological insults (e.g., Boivin, Green, ct al., 1995) . This further supports the value of including a computerized continuous performance task as part of a developmental assessment battery protocol for community health applications with at-risk children in the nonindustrialized world.
Sociocultuml Approach in Light of the Present Findings
As noted at the onset regarding the sociocultural approach (Rogoff & Chavajay, 1995) , what is essentially at issue is whether universal features of brain-behavior development and cognitive ability can be assessed in a similar manner in a variety of cultural contexts. Is the cultural context of daily social interactions and adaptations paramount in interpreting cognitive ability or development at any level, or is it possible to tap a common neuropsychological foundation in one's assessment that supports or mediates such contextual adaptations? We believe that the present findings, considered together with reports from the use of these standardized assessments in other cultural settings (e.g., the African village milieu; Boivin et al., 1996) support the latter. In other words, the results suggest that it is possible to tap basic and enduring neuropsychological and cognitive ability traits that mediate children's thinking in contextual adaptations.
The sociocultural call for contextual sensitivity and functional validity in cross-cultural assessment is well taken. However, it must be balanced against the need for neuropsychologically sensitive and well-validated techniques to monitor at-risk children's response to health, nutritional, and educational interventions (e.g., Boivin et al., 1996) . The sociocultural paradigm can only be enhanced by its accommodation of ecologically valid assessments that incorporate scientific progress over the past few decades in neuropsychological theory and measurement. The present analysis indicates that tests carefully developed and extensively used in the industrialized cultural setting (such as the K-ABC, TPT, and TOVA) can be successfully learned and applied by clinicians in a nonindustrialized setting. Furthermore, such assessments arc feasible for the longitudinal monitoring of health, educational, community, or other interventions that have an impact on the favorability of the developmental milieu for at-risk children and their families.
